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1 1 ,  . I i ' f l O ' W 0 f I 0 I f  « — - . . « « « « 4  
m. mftMM m smsafoii 
l* @srMa Aimttt.iM a# a' fealgaat t 
Q# Carbon t«tt&#lili»rii® mM ^mlgmt 11 
5.» Itlifl aa ftgiigmmt 
1, i&s s-a f^ ifsa'li ——————« li, 
IT.. 'SIPBlIfSS'B.S tS 
.Am- of $;§ 
?• assuLra »W»->1tnr»Wi '*»'•»W'W<»»*<>***» JW.MWi-'iW **»:*» JWit •<WW:-w<» «Wr«* ewi aw Sf 
J.» fexiaitf »f .fasigasts al©a» it 
S« fdxteity »f feaig^ats with. 1,«%1»1 eoa##®--
't'Sa.'tioas #.i? ®%ii®r 
§..» foxieitj @f fesl^ mts wltl. 
fl, MSCOSSIOiT 4i 
fii. sf*ii Am ewwsioi.3 « m 
VEXX* IsX$Si&!0Wfii3 OI!P,SS §@; 
_ / 
^  £Z O'j-
mmmmmmmm 
m0 9M$$m t# tm mm 'Ws4 
If By* #• 1». ai#l®.^ i*©a sitA lif. 0* f* B»&® in thi® 
:#»i:tittoii mmA. %%wtm Swi^  f©ri@t ©f 
fa# w»it#ie wishes fee «^mm Mm t® »r« 
t» f#» Mm sM -ft t t l*#.* 
a® t^ mnsl @f fr©f®ss« ••§©••«§« l«. 
i^ itt witk m tmm m  ^t* 
m. mmmmm 
Mamm  ^«8«- «# 
©«t»I. te® Ia0«»«.®i€ tmm mtUis  ^ t© thm fff®siaat 
MHAtiwif Mgi. ift-ysi •• withiM tm ift«t 4# i# 
ft & .^ *g# #f Wm 
-m m%m #f mm 
hmK9m .^ &»»•• «|#f#t «If ft ®t «t. 
imm hmm. ia favor ©f mm itmlf 
M@r# ,#«e#at% H» ti^ ft Um %t« &my imm ^m0ti^ t%©m 
siagi® .^mm t@- i&# m« M ga# .^ wk &*t Sett®* 
fifisK  ^§#tt«a Emm (wn), oettm. immh -(iWi-l 
and otkew iaiF#eM t^t4 tbA p«®atfellitt@« ©f 
fto# mi mm$. l&t 
g,M.|t£« ef moB-im£laffl*l&I# §»«#• Is ttts- ssawM f#t i»f«3?-
it mm. %®« gsasmllf f«lt tto&t s»i 4»: 
"l#Eisi% p>t#%s,%ly ®.#«ospa  ^ mtAiti®* «t ti;« 1,«#» 
taxi©, 
&#»•#. lilli# Mm%mi to. w#f« 
«:!& liai%«4 ia tli# wsimr #»-«»% 
t^ ist MMm ttet it is p®«8i%i@ t@ 
&«i« a* tl# sa«« tiat. to in©y*s# -ffftatl# 
t@s4#ity ®f #t®r tfc# tsxielty of lis 
Vkf^ g'fciai^  s£ 'S i^WsSSBit: ssSBgsaSs* is ##' 
^wtiwt» t* «• mm mi. ft#Mi •»«#» 
w xnoxi p0®-n^aoo o  ^ #$»%#,» 
$0 ®<Ji:x|0-eoi;}.®X©5: 9u%mm%mW #i *1 
sa»@ll®j; ®« mm «fn% 
f»#WW|f# J# f»it tl 
•It®® e®fiftoa:%0®x@ »i$ »jw 
9^% %mA9 ©lit SI um%M m% 
m: • « !  
f ® « «  i i « » . «  m 
W'l* (tffii 
fa« nWno-mt^  0A&%W »% «^®4®a #it .J  ^
fPK1®tir® #i| mm%m8m%mf ' ost« e| 
s|^  •lit®: #1.%' «| «$'f «#e®® i^i| /«si% ftt® 
tef m% JO moftw»»«o0 m &A%%m m% 
m%§- ««« »it 
#f»© -pNi^ Bf* sf Smx§ mmmm £% tastf  ^.^ e %mm-@vi&tf 
•It t«lf m Q%%m%$^9wtm m%wi^  ftttti 
.,«^-l#fl piM •fosfsa^w. t#«- «f f#«f«|.it 
•ii*|:tfff« »tf «* t| '**$««§«$«? 
m%wmW %mi3&  ^?iw »t 
«wi» ® nf fOT t«®Ate iiww-, 
»#• ®¥ wfS,si«ig 
i«t«l *1 fSf'giifemBi 
. i l i f s a i  m m  t l « »  m f  t  
*• mtml t^»ta«A 
#«ie©iitifations «f «*M#r »r« sgi:^  with mT%m 
m-sh&n tistsseliloxlt# mA aetfcmt#.,.. m$& t# t^ : 
@@ 0lltftiS0i- with %hmt #^©@t«€ tvm^ Wm. fR« 
«#«€•» 
i* ft- th& %ttmt of TOfeitthsl 
:@f «« tfe« #f 4t«ttlf44#» '«»«§« !«*»• 
'© o 
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m&. MmmA thm mm mm 
t# tto M&m® iWW} mImMm ttet 'mm mA. m 
'^ rnxm  ^ mm 
tkeiff mplm&lm to pr®ir®nt tfee ©ntranoe #f 
&%hmm smh m mmmM.. ^BSSISE# 
"gs»ia mm «»%!• t#' f%m f«a0tmtA» 
#f tfci# 
mmm «»t. llSia) ie«4 ia s 
sstmmtst m t^0»m \Qf ttlieaf ktllet %lm »gg« ©f 
ia om® Mkiii« aai'fw««if 
(1919) :s^t* tJfei wttfc mm m%mism mm"^-
th# S®ai?S: »st Ccfltoa C Itit I 
tfcs* Mf wm llt©r of fcll.3,«t It 
of 3Pi@« «p@s#4 t© "1  ^  ^tm M 
»% al. Cliti) state that #1 .^ *««» 
sti6ti«i. «;.f »st 'la -ftlA. #»•««« km 
%»« fw«l t» **• #f 
S«m ©ffeets 1««« i«tiwt|.» 
g».t«4 Ei®«tes4 f •!#!-#) rnkmmi, tfc»i ia thm 
pmgremmA la #^«i«3g» 
t# MMy mM (%9Ml m^ Cltiil 
gmM tiM&t mth^T pm-^ m9M mm • #^£«©t mm @t 
ttet ^mrnm mm mm im 
%mmWm  ^mtmmw mi  ^m^M- %##• w^bmm 
%*I.: 
 ^ •»§-. 
• Ms l«#m mint is- ##a|«aatt®a wiflt dtta® •©••wptmata 
hy WAT^mlteh fiSES) :m&. efc *3.» l%W$lmr Tk^m. 
sm^m: m%%l %# »*s#«tA ta mmtim- m ala*! pia«*» 
1« 4iaalfld@ m» & 
t# ,mM- -lltiil.,, #»i^ a 
4iw.lfi4® mm flmt m £®r gmla*i»f©sting 
If Mm mmm im iiit# l® JSesai ti»t 
4l.®mlfli<i 1*# mm- mgmlmt gmllM wmfilm tM& 
Qt tJi« mtkmS" &^at# t#«t©4. tm tbt- teit»4 Stat#s, e* ?. 
EiiV C 35if I tim%-
fot g»ia f»i^ ti.#g t* lift., -iiig# tket tt*. #s«t#a 4i-
Mm mm mmi. m m mmm #f 
iMtii •*# tismifit® 
wrlds m mm^m^mm -mm mil mm la 
#f g»ia* IHMl, ltsi» fliof), 
llmtt .«4 wti 
f»ia, ftiiil, litof* 
:StSt «i Stomal©# fXflil tfc# 
«# mm m fwigsat f®y f*ati %mm «t. • 
im tm of l>@a!r#rs «t Mm. <Smm mm%0-m 
fmttmrnMM. m& fltitl , Wlm  ^
^&a»a fa.f»| I#a«# flfSl feftf# .,ie»|pott#4 tk# #.f 
•SsyBStoists 41SBIS1;*S ts lB#a « ii«  ^ a gp» 
«io-. 
$m tfe# !««#%» ««1 mm 
SMf0V I If lis J 
mmmmi, m tst«f««4 «ttl pmMmtmm #f lig&% 
% tii' Mu&f9t (isiib) 
s*ftt#s tte."!: %««««#« .#ffteti?«- ftft« 
«#%tidft %f tto *ta^ ttes^fc mm 
l^ rrrsst If tte ttwi^ * CltMj 
ttet #s^« #tip»afly 
0f£ 
ftell..,, #t.,, »l» llfSil Itet 
iismifi^  i,mmmmm  ^ tfct #f ¥a@#t 
t^ m ti,# .»»«!&• I iffi I ttet 
m» a# to  ^ MyiM *f 
SM# ssas- iMiNSS* 
ItiiftI femiA tist mw^m tt«aifii» la 
«*ifc:tlf tfc« •«« m »!#- tf 
4» mhml mm 
#.it t«it®» mwA til.*. 
as# fwfil m&t 
;ta -it* sfti #f-
«:«%•©» mfkgXem* axlde »md ®Ml®ropi®Ttii t® 
Wm ko*sT©i?  ^ »d«*t ti« 
#,f .ttmltti#' i®- tfc# #gg» #f *tt# Ss«««tv» 
llSSSl mtfmt &t m^m^ 
%« fciifctt »*« #f 
ttel msMm MmttMm wmM •mmsmtly mpM tm its 
t#xi® aff®©* ia ««pa«taoa witfe other eomp©«ftii« mt@4. 
li,fa@a sat fislatr CI.9M) sMow@4 tist tmrboa AistiXfil.® mm 
%sm t© ti®a, 
».bifli»pi#ria mt- MehlotMe^mthm. t#t^ oliiort4# 
alxtm»» H# *«twa:t «f «« IsaM @a tii# 
#f immMm l#aTSjag Mgm 
t# tartm M. m 
Brittoa (ll?07» 1908s, iSOSfe) mm #s# #f tk« 
Mm^ t@ tfc« ©f «i%«s t® 
immtB* S0 toxmd. tkiM' mm^m€ t# 1*^ sl#«t a® 
t«l.« «« -tmrtta t« i« imm m wmrn^^ -^
msm C1S10) *#tfm©felorid« with mwhm 
tlsmlfti® as a ms«w p#sta «aA ttet 
ms #f ta ^ k$s 
%-« :&'l.t:li®«g& it mmti. %» ui«4 si 
%wlm tH® #f wmWm *© '^ itrnts 
»si %m% {19 ii) t9miL  ^ mM^m, 
t®' Mm It #.f 
^wm m:m& a i^ss* %k# Skst.f«3* {IfM  ^ ««*•%<©«. 
ttiulftlt# mm $ %imM &» mm eayHsm f#l% 
f 19151 mwmtB& iM. m#* Wil tM# 
l«af .ta :i| 'Iteitm* ws.il# .«a.ir^a ita f^lis m& W0' 
MM 4s tkl* f«4«4 ©f tt*.* f If if I 
wm gf t|^ « m® tsxif t« 
mwtmmik mm (i9Ii|-...l^ ist t-i»t 
.s@t» Ilk® »a4. • im mm mQtim tkm^ f 
t%« 2M3em& ©f' It# l&ey »t#i 
ttot »«lt« *ttk. w«» 
3l&kmsXm il91§} mlm :fmmA tte* 
wmri&h  ^ mmltm $& teats ftfaiasi- tli#: 
tt»t ii «feouM fe# *st4 at t»t@# tto' #f <»»%#», 
•ttmifit® t# ^saltA* 
ilteli».., al, f 19311 
miiit m TisiW# mftmt #m ifct- %!•»& »f ifc« o i^^ at&l 
Wm-^ p9  ^ (1937) fowA ttet #«%#*. m% 
»t #ff##tl¥# m #ti« » a l^©l ift l» t^ag %fc« •# 
•Mrnmtm (Xmoj,  Btm&g Si»is*t mm- &!»%»«,. llSMi, 
flfe«tsiri« *»t fk»*« (1927) laiw ©fegiw. 
tmtmskMxiiM !« tmm t«t@ 'te s 
fit »t#»4«gyals l« 
#«i^ s ti8«lfi4«, V 
 ^ B* l»fl m. «. 
:|t %h&t 1, «« m ten 
m«4 prla».ifallj ta witk mmm 
lUtll ftwt' ##«#*»«*• A tkt- a«« #f tMs 
•IS* 
alxtmr®, im« ts .|t# « M-l ttot 
mm m»% mx^mtw® tliaa csartooa tisw2.fitt« 
#• *|» flfE§) ttat« tk® 
effieltacf @f stfayi is m^m 
tkm adtitios #f »*%#» tttmefaldirlfiii. 
.•sii.t %$M llfi-f| tot 
fla® mTb®& w&» «twl la *»• 
mw^m mrnitim «^ast Mm^m  ^%»m 
thm e«%oa ilsmlfiit m t^mt §mMwAm mtmtiM !»• 
mi. mm ©s^nsif®. 
*#1 mm t#tt» iSfSOl ite# a«it# #f 
®ai?%©s, dte l^fid# ««i tk® ®tfeyi 
aixtag#*. mi.^ mm imrm mm. #4##- ,Sa ftatg»:t#t ,g«ia*, i«t 
a#tt exfsaaif® th&n mthm diaaHtti® ai# $# |»«# tffstti-r# st-
TM0 sijcfeaife, is mxA 
fMmm. Ilitfl #a -1 .^ 
texlsitj' #f mmml laat^ ts. ft* tgA^3.l>m 
•m^mm ^  S-.to«ae  ^ »t Si-
t# ii- tfc#, 
is ift per .mA tm 
"li» WMl to 4f m* Mt«r* 
mtmMm %!«•% a a®a-iajraAaraalbl« lalxtttr® ®f »o*tat# 
wi;^  tstwefeloaftiit h« Xm 
*».  ^fflixtaws as fomlganta. 
llitf {i9gi'J Is 
as's -ffctisa* f#.t f«iis 
i» H# %&« aiiEl»» ^metioastet. mf#« 
irmf#»ti€(a Imt llte-t tJte iistsifemtioa #f tk# fatatiefel©®®-. 
l^ «at m# gimatlf tfct# m«'fcii.®t.* 
tore oiritell Cl9g4| mt«-t with-
.gfts sat » Mttlt ill Mmm 
litfeMai#*# Is. -w»iat# mp % $ witJI # 
$mm mt%Mnt tfe# mm m» mm #ff«#ttipf. 
t^ m ®»#t with 
sal f ifgS) /ms#4 s »f 4@ 
3^aft« S:S#t«t# &a& ii fs#*a •«@ietea sfsiw* 
'^ S* ttixtura f«« aes»taflai®&lj3.# 
osa41ti©a«: %m 
imm m m 
#t 'ffe« ntxto# i»« 0i^ ®i»tirs tii«i #®jrfe®m ilsmifli#; 
t#xt* tet- 'ffta#®*#.* ito- #f 
ftwt fl» i#t%« tte* tk® «f 
mm twtm mm t# tW^m wm^m mm 
ia tins- iitltwii® ttew paf@r, I». V* 
tMt itiiBst ®xptri»»iits t# i®tiii?aia« 
aat^ .g#al#ti0' •#* •s i^^ iaiestaa'y* Sts»aA,, nm$.m§. 4# lib.# pmie lOOO 
#** tlmt #tl3yl aeetali® aloB# IS© f«r©e®t Mil 
t« ^  mlm^m ,^ mmhm #!#»• ;^ f'€ lOO 
Mil is Si t& BO m$mMm  ^ «at tMf afetm*® im 
!» f# 'fteffi tfc# feta gmm 4:t ia 
-IS-
t# mffmt &f m& m tU& 'ia 
#t. »!• Ilitfl «»•€ m «t fM 
atelts ©f of th» mm luforteat 
fouM that & mg-Et^rn &f ©tbifl aa4 mwM0& 
St tm mi :li*# f#t l2»S «m» fl*,. 
wagi «!*# t®xi0 tMa aloM, aa4 ttet A 
«#ita tlsalfia# «»i 
t#tmetoii»3^4® mf tatts of 8*g «at M,# 
«.« .ft* *si« «f»I to t# 
tM «i.ti.tt#». .#f . 
Ht-ftmlfiA# ai0#a set tafti^ w# iftit taxisltf #f tit# fe»£iigi4«-
Qthmt $m §wmm%3^ 
t^stalalsf ««wrsl mm m##t, fit amtb®rs stat® tli*t 
tilt Jmm t^ m$m muhB'^ mm mm mt«t p i^aeipally mm dilmtmt# 
is t,te« aixtiars«* 
fliii) #a i^t«t#4 tfest tm #f ans-Il. 
mi m^m  ^ t# «|f*midL«» #a®l#s 
ai8«lfl&« aal 0tfee  ^ tmwmm  ^ ti» t@*t# 
m ime-asts, mime Mm tfe© 9pim$%M  ^ ## tto mmkmmh 
I* I whm tfc# 
to phm m^mm$hm:m 2 ]iit»a#.tf', fslt 
*. »## M tf *«M mmm' 
ami. *ml,i, fc^w fc#. 
ItiMi llWtil m«®t a #p&l mlm$m «f 
i* flsa#' «®t 
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# 'O M J* 
p  ^
•||^  .* iSp" 
#f 'S® f#-3f :li®® «tt*. wltli -sa d-f m,% 
f4 t#gr@«« f»ot# %hH% if QmMm i #  a A t o t  
natil «#mtai»8 ii»s« ttes ID If #f' 
tilt fim MM&m is r«oir#a Mt thm 't@xl04t|' mf 
%k9 ml^mm if oaly gvmtw thmm tmt ®f 
»lm 
@f s-ptapfl ftiMSt:* mrhm is@f:r©pjl 
&a4 mielmm 
ia@Mtyl &na Garbos 
ant isoitni'l mwM, cmthm t«ti»®M3,e^ri4# 
mm «44«d t® t&« m^m' «t9at ®f 60»f& 
'IWlSWw Biiita* tliS ISiFFS® #af itSSteWES. St'S&essaS* a.«4: 
t|t«f fe«t ^ 9fMQi$Mwmm #f *&«»# 
4.mwmmm with ^rnrnp^mtrntrnm %®«t mmMm tM 
1# m% fS 4«gt««t f. 
SrnmMm. llf^ J mm€ oftrb&a tiaalfifte- f^boa ii#xtis 
mA 4i*lfi40-ai%r©g«a stxtrntw ts 
l®«t :sai Oo-ttdB f If St I ttet wk0m #«s%ta 
o&ltj^ id# t.» t« t« %• «t«st #f •?# 
toy m nixtuvm m prod.ua®t hwfiMg mi t«i8:««tj.0iial mlm# 
tmm #f- ,*«k a»a Cot-t»a  ^ fliiO-| 
Mmm m #i#r tm gemte sfttie 
mA torn* ititfl i«*i#a, fill®! ttet ^ §-
tisalfia# sat #f @ht®®®pi#ria tdiy laytotly. ffe#' atAitles ®f 
at t&i »t® #f MM 4##»»#®A tit® 
tt* ft Mil, ft..ti© p®r 111«* #:f rnrnmm tlsmlftiif fmm tf 
If kouM. Qhl&mplQTim ftt mt# #f if «g:« 
Itttw tia#t TO p«#««ai #f t* e»&fia-sna i» If &©«» #* ft 
Thm mMitim ef *,» f« 3.1 t«r ©f 
Wm %$m 100 fssssat Mil t# it 
< l§f0) :*te* mf t« s Iii«- w>r« 
di0M4« is. tfc» Mw 1# 
mm lllteftta lltiol. mm€ tM%. 
1» •: ».««#.. *|.^  
*tA4:t|#a ©f mw^ m gwmt%$-
It* ^ tfMtmm* 
$mMtm iwml iP* tta®t w^m tietifeltm-
tftg mmS.mm «#f«t ©f ©ssrfeoa tlssli® with. 
f4#tla, mmmmtrntrnm. #f at Ik* 
p«* Wt ««• ft»» wit% #s*fc«m i.-t«mifidt St & 
©f 1® lfe» p«t lit# ®*t ft,,, and wiiit, 
#*li« $M m m^m mf » :ll^  
«.« -J .^, t-te'i®#' #one@3at3i'att#i» th# Wt.® 
te#st|.«s fgjypgdaaia #wirey»ga §msM} nt mietom 
.fern# €« S8i61l*-%lS& W-k'^L ^^9 iM WM SSSS*BS' 'i® £la4 
wkiek tl# .t-f 'l®.- '&#• 
in tl# &f mm §m wm & 
$n: tp kill #f 
t.t i#spi«at »I Mlldt W ia » stem*##.* ®#« p#»«st 
101 plus 0.01 iiffiir®iae 1m 
ii»i t# Mil 100 perctat,-
$3mMM ^i«f|.mitelf r»te#t tt# -#f SCt t#-
s*t Amott (1903) *•€ « simlmw tf 
mi. 4i#:«i4« at 
&t M p«t- lfi©0 «f .^ »ls i»lfta€g«  ^
#%#t .g»4s gmm^m* f%«y t&st «a ^mmm #1 t4 :te«3f« 
fct & «f i4-if f. all. tl# 
fgXi#Mm mtarly all tJis rise w#Til» 
tk# gmis. 
iiSiSl ttee #f & 
#t fttitat# «#A in tM »tt# iif t 
f«t#  ^ ft 1 lett #f tto-- mmmmM. m. tfe# «i# «# 
hm  ^ M rnmmM^m '»« at**w ffwr®, to 
g«a#im|» # fiarr® tkftt f#l.I uttwf ^hm%mm fi&if 
sts@# 
.i# #»p# #•# «.««g*»ap4 «aft tiea>|^ «- mt 'i^ ' .mjjct^ rit-
it t» ite# s#t$#a «f tto 
Btm^ mm IXiMl f«»t m of 
ttsmltli# .&t. tto# :«i# mi §•«§ 1  ^IjWO- m* fl» fS»' 4:»ft 
-tta«# tts M m&w^m Ai#xl4# *8 tmM- 1$ sll «tag@« 
ftttifttaMeg All o# £• mugitaalgmg sat 
!• #Q-^mgWi »e«# lilltt cone entmt ions of carbon disulfid® 
Is 'th&. alxtatt mm %m #« 3,§§0 mm 
Shf^pard and (19S4) «l#w#A tligt Mtk ttlaylia®' 
mi, px&^y%%m ii^l»itS: mmm mm 'tmM tm tlit 
fy>nt tim& mt'bon tismlfii.#* fiisy als© glT© 
Itt&sJ mmmutrntiom of f5 p«i«s«it aixtmws «f tk# 
twe is#«s mith «s?1>©s tetiaehleyiA#.., ffc« astiaa 
.for sl^ l«ae diefelerlA® %m iS at 
S Mmm- «i. Si ti# aattas Mtfcel ##»#satm*l#s 
«f a ti- prnmmt #f iiis ##afew  ^ w$M mw:^m t®tm-
Is i? fit- Im 9thm -wffi#,. fk«*t at# 
m ag.* 4iAMifia« Is if #€ tk# 
aixtm«*. It i# ttet- tM two tm t.ii# 
S:tx*m»- m& I» tli# sae# »f' 
4io&l@rld«.,_ ife« i»itaa lethsi »#a««iil»,tisa tm 
wliil® t&e atdiaii Ittljal. #f ?i 
.liiEtms?# mtii mw%0m, fS p«s 
tit®*#. 5§ «f« %lt%T &f tM.3 *4l*a litlisl 
is fi'tpflts# s.at •emtagsmisa is 
^®ass ^wm^ tawsltt&t®4 tto tcixi@ity #-f 4l©xit#» 
##»,%#, •al^tm»« i& tm fltay 
Mf., sat tte* mktM m^m 4ioxi4« 
is t« Ikts #f smli Aaewta 
*2X-
t»w««4 tM 
t©xiel% of oarboKi tt®xt4®» 
la. stt#wf%S»§ %o fiafi amxilisxf f»s.e« ts lme»a.»# tli.« 
a§l t#' tt# ai.# iUtil s«©te4«t 
•fck&fc *st -tb'# «1# ©a# t&# 
©< »* t# tM« ta8#gi. t# mm itw.t • fii«y 
%®li@-f0 tte% tkis i»»sas@4 l0xit.i% is imt to th# fa@% tMt 
m$%kyl $» tmit# to^e, MntUyl ai#tat® 
m '©...ai- tto #.f 
liS s®i?@ ttea a ©f ©•©?§ Sstk mi3:te®8 
tttlt. %mt .mtitfest ai^ w# was 
statlstieaHy tliE® BSM al@a®« fctM/i «t ©t&fl 
t»piQast# t«#rta;f«4 %h# 0f sei t# w4 wal#, 
M^mwm t® mmthjl fmm%m fm li 
M0 s 40 ainmte 0:Epo«iir'$ t© 0,10 l#f .^ f* .a sliglitlf 
t^ afsas## t.«l#i%' t© mmimt- 9M%9 fm 
•S® aiamt«s, or #x^©stty® far IS ft* i® :»i#«*ss t® a ©0iia«tmt3.«>m 
#f p©ir@#st nethyl for»t$ ^ir« k 
aA4iti.@a, @,f S©1 *sft t© tM# 
feir- s«. A4tit.|^3. 40 atmst#® mmm€. #«« 
i» toxicity. 
A«©oriiag it Msdgren (19M), #i.«i«%®i?f lltSSi feasi tli&"fe 
&$ QQ* .t.i««lf4it p$X 100 ou. ft. fa*# &% lms% & ft • 
MH miMm I«i»# St' m%mmw^m%B 
i tl»s Si, ««*:fe©a iismlflt# saft tllla-t W 
#f »:tei. «#AM»§ mth Xmrmm-* tM |« sffsteat ttet tM 
tills mm% »t%« amt ©».rte®a 4tpstt# mwm 
fMs mirngmi^ m was, iat*« ytftsiMjf.im® t©, tfc# 
|*rg# s»iist em-tlit* tioxit® «:«Ma»4 Aiaulfit# 
imfti##*, f««t sat Hil«j (itSil test»4 «.. bi^ *» @f g«s«s 
.im ««aMl£. «f f©sstt.is TO^stitutaa for MS is. tfc# 
#f •»! Ieita'ge i^steg 
'imw m# 1 «a4 18i, 
•a»tt»,p4atfs »£ mthm 
&a4 SSI,, aai 
pww immmrn 'afatmiii ti# 
M^m mA 1® mthm «si wm mm pMmA 
in tim .groap #f ##i^5iniBis afcewlag @11 m m • 
1^ Iti w#ie« ttxi#* w&ea rnsel 
^mlas* 1^4 the t©xieitj #f 
I#S' % *«i. seal® tft Aitetl #«atmst t# 
• €i0xit€ sM. iil m jAifMyt te«stl,«s mm rspeirttd hy f^ a^ t aat 
Mi mwQTk@m 
§wm& aaft ©^ sfesxlsim f itii) mm •!««%# mm %# tfc# 
#ff®otiwQ®0a mrioas fmalgsmts *faiast. 
«g#gi»0a  ^.lab.) ia f'wttl m30mm 
ilsmlfM# si«« sh«»t iO 3,te» «f .mttos iisttlfidt p®* 
iOO0 ««•# ft Mllea 4a 4 tern?®, it #f tto siii: 
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mm mimm My Stepawi, t%@aa« fliifl., 
ms»i I# ft&« adsorption of gs#®# .#at# tit® m 
trnmrntm %y Stmat (1987). 
9mm CltSil lmsr«attg»l#4 tsxleity «:f mthyl 
©xid© mA. »#*iijl. fe^omia® im toaMmtiom wltk 
-t# tte Hmm 
fes-«%tg: Iftiittllas -lli#.*.,!!* I« sh&w« tfcat 
mM^m if «tiiyl#pt #»i4« . 
hmmSM M #'btaia#t 
ftlaxti# of epp3?oxln»:t@]ly 40 t§ ss4 M pmmmM 
Tmm ««%#«• tlpt tit «s# 0f ©arfetB. 4i#st4« t» «»#s® #f 
lti« ia .«at®risl l^ wtriag 
#f tk# mw # l^aia the 
#ls.tsta#4 wtllt ©&rfe©a dismlfl4a-#e.ieit0B dioxide alxtm^e# If 
Limdgreii liiMl sat If Ormm ant C&ftalwrlal» (ItMl.. 
S.©tto« Ittiil tfe® »i« tf stett ^ €#« §$w tto:# 
aontrol #.f gmM ia S« 
•felist sSslmf#® «f «feie%®a wiMh 
as eas-lon tetmelilorit# «at salflmr i,ios:ia#« t# t^a^# tii# 
ftf« &xe mm C«tt«a als# 
tiiNiass»8. tte« m#« @f 
aixters « 
If. ixiiiiiiias 
Am Mttiitft #f proeed-«*» 
&« tast©:t# Is tii0 mpmteA k^m w©r® 
aAmlts til# i lTih0%gm lair*). 
hmMm mm® r«sr©a sfc & tenftirstm## #f i© 0, mi. 
testiitf ef 60-f0 #m » ti&fi of wliit® fioiiir 
t# m'tMk ##!«€* 
Ata:i% ©f ^S0ira »fd *§» m»#4 ta. %&«#« 
ftey w#?« ta.fc#» fjpts ff©a $«» •*•©%•# t© sise 
»t«4# &ft©y sa#iri«tt©«, fte» tm «§•« all tsst 
mrl«4 fsois ss® mt imm tb&& f&mt Smsiag 
thmm »sfarti^ at# atas #f ilttj,. #o |t. is 
:api»»iit tkat aatmral a»rtaiitf ts m ssgllfttla fa@t@t withiim 
thim mgm .gt#af • 
wm» i tell®#®: fls-sfca &t approximately 6,& ssfaeitf, 
f&t mppmmtmS' m& xaodifled fmm' ftss»lfet4 ^ 
ftme# (wm) sine® mil tk# fanigsats mmwm iatr#4»«4 Imt® 
t k e  : ^ » k s  m s  l i f a i t s  i » s a s  # f  I m w t t # #  g % #  
0»01 CO, 
tfe# metiiot ©f 3#J.®otiag ftir ^aigatiem 
fe» • Aialt® mmm mmmm®&. «*t @f fl.»ir s»t 
a ^3»fc®r pla-ett M * petaei© diatom fares tfci# gt@mf lL«t« 
©f t« *«# lat# ®f six. fls®@ »1t6 |«s mtil 
tfc# .fcst %.«ta ft t# i0 
mmm to mmh 
ffes- s# *«» fis.@«4 ia flags 
at tilt witli ®»# laftr @f ®fce»##®l©th sst 
St tJi® t«f • eflta4»^« €.©ntaiaiag tfai ia#s«%s «#» sa®-» 
f«ai#4 f?'« hmMm ta *l&:# t#f« of the fiaaigatioa 
fte tins If Mast #f s W!,ts* 
aspirator, litai-t fi»if»ml wi tk® fteaM 
pl&eed in & »% •§©'%•&.i® d* fli# t«isp©.i'-
stmt#', i# S».,. wss ma^  ia ©rdtr %}mt m%gM% 
1# tapl^ yet st liighar setifities thm. mt E& ieg^r©#® 
tfc«- #f #te#3r, ths aimii tmaalttf mi 
IttaSt ##&^#wat 'tat»i4m##4 .leapldljr s»t tk# ftmrntM 
9&m pi-eaw-w ftlmost at mm* Whm. 
#%%#«•• ms- a®«4» tto rnrnmi.. t# 
»#€:#ssit»t#4 a#i» ot %"&& t© 
'bttt #*©s ia m.mmm tfe# »#«# 
firtssmr® wttHii  miaiitts# 
i%« t«#t fa«t©ts «#!?« «f©8«i to tte action of 
^wi^ at f«f 2 ii#m»* Mm. a it miff tia« @.f i temys 
a©asets4 aol#!  ^ %#©amse #f ©oaTOaisat# s^st tfa# 
fa@t tlist % #.£ tata «®m3.i M la a. 
gi¥®a yo»l#€ ©f At mu&. of tli.« 
til# te0st3,@s w®r« f»a t&# gla» «»§«« «4 pXaeei ia 
m%m imm. w^%h sl«as, flou^- at .S© §. 
e©m«t#' mem .»*4# »* tii# »mi. »f ti-, 4# aaft fS 
Is s%ii.t#4 If- ItatgM#® mm& TMrns flfifl 
aat rnm-m fty leaMa sad lael. ItESl ,. m mmimB m.mmm 
#f Uti M tli.e uiffioulty ff tet©»iittiag a mb&T^ 
#at la Ikes# #:^ erinerifcs tae flssl. $©«is wmm laai# 
at -Ifce t»S, #f t# tows* At t&af ti*®, tfet %##%!«# ir#» 
flaeti. ia #f j. alivs, im ts« 
#r ».i5t ftttt® «'f l«i«, «t ft&at* Aft«» aai. 
Msmiftia It mm fmmi. Itet fegt%3#€ m tajm»t If tli# 
flsigaiit %st tlisf fa-mifsat ••st ti ^ sal #f 9S 
t# iMo tMm ft.si,gsat# wt.ir# 
a-tid tsst baefelea were mwt M 
"brntrnt Witli mwmm 
hmmsT^ It m# f©mm€ %•!»•% 'fe^^tles pmml^m4 m 
sa as-ai" &M tw© pmiM ®f Mwl foT lesgt a mmth to 
tfeftt ©tatltioa aat #gfs» ea.lf l&« &f 
lb®eties actually 4#at w# mm4. Is asts^minlag th# tofei&l. 
»rtslitf, fte #ai. etiijfl -«# fatt® » 
It WS3 f@mt ttet feli«rt w%m oalj lataet ta »rfea>lifey 
tk# l^o gs-mt fcs&mmt #.f ms 
»ll»t f».a tM® aalf' tii» m&a. 
mm ms#A la tk# fiaal. »t t6 itmm* 
tkm iMtm #|f.ts.io#A f»s. 
ii.a4 t« tk# giwmm 
If Blt^ s sf tils astli0& It is 
#© tfssisfftpi tli« ttsml sigffloit 
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f. • mmym 
• fm fi»t mmimm #f ws #«*#«©€ witm tfe,® 
*f t&» ;g-»fe;@ttr *tSsa Q&m&tmtlmmB. #f 
• =6th@r, oaxbon disalfid®, mrhon .tst»0lil©j|.te aiA etfefl 
ifa®# tl»- @f «%&«•? 
ta.4 »#t hmmm ?#port©d MSTtomsly* 
tMa m&- mtls#y mwmtailj lk*©sfk & l,s*g« 
am®b#» #f fi-evS#!!!!, workers# laslmtiag 
St«at (itSOK Mutg^ft a»4 Sk#f&M (X93g), «»i 
•|^ l^fir«a flSt'll..^ saft llaipp^s #sft fkomm fltSf 
teir# detor.'ftinecl Vii® effesta #f carbon disulfide, #s l^-eii 
.«ti ae®fat® #a th% %mtmmA Mmw hmtlm 
at m. «^0smy# aaft S# §• Stopsti., Msigwa 
asft ll9Sf) &!.»- r«o@r4 
ttmifli* sat Mil.ia§ ii aat 
it p0r@#at Is S mt »• -isgf®®# 0, f«r tli&t mmmrn iMmm 
ii«t img tf#mi ia !&• t#t«iBiiaa%i»a ©f t&#8« •emy»s.* 
111. tii® mmm€ s»yi«# ©f tfe# *«'as«i% ©t 
ocaife illations of .g&s« with. WW d@termln®4.» S&# 
tim mm® t&w th&t gas, sat tm liaits of sir»w 
#ai#«lst®d fef Bits#* tt®tli.0a» la #a«fc atxtm*# tkt tlxso-. 
m s»«ii it 
sio^is tfa» :taa of tM ssytallty fey tkf #f 
@&A w#mM. @tml §Q f#»eat I# fa##.a wti'# w»l|r 
sttitlft  i* Wmm tbim yttslst,  'm&m #f 
w#mM .si#® 1# siAlfcif® mm& tlty %#•«: ## ia4.ioat#4 ia 
tl# figa»a mA. tialsl«s, Ooi3e»$mtl©m# #f mmh as«fl 
mm9 %m-m mmM^  li-;,, ii mi if 
f&llwlaf tmm tk* ©ffeet af ti# additios #f 
smlbistteil ooiic®a$i»#t#s@ #f to tli« m^imn l@tha.I 
««e»at*stl#a #f -tasM #f tii# :^««s w»» 4#t«,«iae4. 
1% tfeat ftay syaergistl# or aatagonistio «sf 
#tliw mp#» tk# urti.&i' -gaaes wsmM ft|iy#a'ir ,®§» stfesgif mat©!"' 
«m«fc eouditioaa, 
f&# B-3i0mr tosage-ffiortaXitf e«»3 at SO t#gr«#€ 0» f#r 
ttaaifti#.,. sa& «tfey3, 
mm mh&m in Figures !,,» t.,. $ a-mt €. lb© 
»i4i«a Ksttel 8©a<sstt%-«t£#B.® aat tJt# #iiaa«at'mtii.©a.i. mili^  
ft «f mm tm&mtm mm g%v@m la fslM %* 
fmm& 1, 
0«ia©«at»tti§as ®f 
•s i^ast Bay# 
fwitgast I iaa#@t# 
i tested 
ir"#f T' '^'''Wag. fer 
 ^ ,1.; iii»i 
# •  ' t i 
f S:St, •| mi. 
* 
* IM. s 1?8, 
isg. t 248. 
8 108. «r • 148 
im«y : 5000 
O«b0S tismlfid® t 2M0 
Oarlaon tetrachloride ; 1287 
Stfcf 1 aeetat# i f$Q 



















f m ft 'IS..* m © <sf 
m 4» 
« # 














































































































































































































m m 43f 












































til® fm%  ^ t&at 't-m «ms« »' t#mfe#iiif 
*kmr of tM potat ttffiemlt 
in aoj3® of tM insects ^mei. ia tii© t#«ts» Am 4ts#m.#s«.t 
1M & pmwi&m nmtlQn^^ sat t lwtifttt  


































2.6 2.9 3.0 
LOG. COMCENTRATION-MG. PER LITER 
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1.9 2.0 2.1 2.2 
LOG.COMCEMTRATIOM-MG.PER LITER 

















1.9 2.0 2.1 
LOG.COMCE:NmTIOn-MG.PEe LITEC 
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1.9 2.0 2.1 2.Z 
LOG. CONCENTBATION-MG.PEB LITEE 




1. fexioity of fmai^ ats with Mtjtel 
Seneeatrstions of Itfe@r. 
, la m§mw t# tM #f mm%im,%$,mm' #f 
.fwdlfsats* th« #®ae#Bt.|»tioas of #sei. gas mmimg. 31.,. iS 
sM Si «#t# t«a4 tw&m tfe« 
0tiw«8, with 
tlmm «ai. Mmmm #f »»!•• &m to fafel# S. 
mrnm t-* 
Bxyiwt#4 Ta&i?tali% sM liaits of «3p£o  ^ at ®«tals 
©oneerxtrntioBS of etlier, carbon disulfia®, esar%ta 





» S^ot«4 t 
fumigant » GoneestratIon J Mortality w «' Limits of 0rro3? 
•m 
%• It.IM, •« ia i ia 
» fis. > II i i»S t© 8 .^E 
Mtkm f 789. I- ti t 18,0 to Si.3 
I- 806. 1 • MB I S7.S to 40.9 
« 
»- tit. J m ,1 4$*§ to 56.4 
« 1 .^ 1 w iL4 t© ii.i ' 
Carbon 1 lOi. m 1 so.7 to £9,5 
dlaalfito t 107. 1 m I gO.g to 89.1 
#• 
• MS. . 1 m-*f % if: 48.S to SS3 
* im* 1. %. 2  ^#4 iJ9 is*0 
ia3^«6 t 114. 1 35 t i$a %& zBa 
tetraohloria® f s s«. % 31.8 to S8.S 
s m§:* » m 1 46.1 to iS.S 
1 li,. • u 1 t0 2g.B 
Itilfl ao«tat@ f m. * .* z§ 18.9 to Sg.O 
I 102. s s& f 8S,f to 41.i 
1 ioa» •i. iO •fr t® 
I& 4#tf#*iiiisf tut #f #f ,fs#«a, 
tto §o»iiiitmti0a «f ©tfeeie ©miMiaf U m t^ality wm 
ms«t wltb t&at ceaa^atmtioii ©f aae #f tfc® ©t&#r fa#«is 
IS thm etfe#?- mmtmg-
IS wilfe tH# soB##a't»ttdm #f tM 
kilM^ IS sat. th@ eomBntrntiom. &f other" miiag 
II m« nmd witk that of tlx® ©tter eomfs»t mnming 
If. smrlsMty# M till# m^mm 
•#f #a®li aistsw &fp»#s.@.fc#4 0& p&mmt wiMM the liiit# #f 
fef %m- sm «£ tfc# M:iil..t# #€ 
#a«& rnm^mmMw im gm&mmX t&s itett® of 3 or tl« 
»a§#t fmm M t# M pmmmt m alt# @f tk® 
it ,f 
fit# tdxioitf #f' tlt«® vmtimm 
tgafeeai i« mhmm ta figms^# i,. # #aft "f» aat 
ts i'lbie !• 
Qf fumipiiits witii Sethsl 
0©»®stmtioas ©f Ether 
b'bub©fiti»tt0a M IS* s t fiirQiaH 
*• 
#• Oarldii » MertElitj * * Mortality 
Mh^t * •* 411 sa'ifii,® JS%p«ot«t t 0fetslii#4 
Bm •»• » •wv'iiw.' •' f'. 41,6 %0 S6«# « # m 
804 * « »e .* *• 09.f to #S,i «' 100 
?81 I 1<K) '« gf,0 t© $1,0 : xoo fm « « US6 ? ff«4 iO.fi # 100 
•nm-rnm 
*: ii§ •m. u m,$ * # 
s &mbm 1 
S t#-fepaoiilorit® ••* « 
Wi' 1 •wmHit, * 4S.a to 56.o * * 50 
t» !• 10? * 40.4 to 59.6 » » fS^4 
780 1 iia 3BS U m 98.7 
766 s xg? J 40,8 to 69.a ¥ 99.S 








'dfe 4S»i t& 60.i §0 
808 t 93 ••• 06 «9 tt© •6S*1 .ii»g fm t 97 *' » to i 82.7 
7S0 i lOE '« t« ig,4 * « 84.0 
•| 107 * 4S.7 to §6.3 • ' » 50 
In Figa»s 3^^ § aai f, the Aottma liasa 
mwrn within vMi^h th& mmmi, m&k i« 
t# fall* f&# kM&k Mm 
^ftiats atetm lipeaa »f i^rtaltty m4. 
@^p#@%6A if tk# mm ««»if 
• 
I 




GA5 CQWCEIiTRATIOrte-t^,peB LITER 
Toxicity of, carbon disulfide with lethal concentrstions of etWrik'f 
'Ft %'i 
m? 
Figure 6. Toxicity of carbon tetrachloride witil lethalof ether. 
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e. df witl 
S©i»@st»tloms of 
in thi p^@##4iag 
It m# tfcettf&t Aasimfei# %&• 4,®t&tmlm tk® tffwt 
©f »» f,l»i .@>iisiitat»t|&a8 
#f tm gmmrn. 
*ibm mmmnt-mtiQm of %tmt a««it w%m-
is tM mmm&tm #f '#^^©9?, 
fa&m Si fig. f«* iit®r fe© 60§ f#3f it%« w#» ,paa##t la 
fiftste #«tsiaisi flow? Ofesar-ratioa® *«» a«.t# 
at freqmea't. int#rml8 sst tl» ooueoatrntions ms#4 w®^® 
s®le©t«d #a tlie tesis sf tbm mmtiQn of th« !*• 
wm, f«mt tkat IS lit#* tit «®st:b«tis«' tit# 
during tM. S-hour P@ ag# pi# lit®* 
#«#»4 ia '$0 i§ sai fit m* f« lit##-
&a»sti»tiKed In i«st tkstt ,S ai.amt«« aft«« Smm^ 
©f t&e#« 0oB0»at«ti'WS 'ktiMA mmy^  tM# 
concent^ tieas fSi:,. ISO» S£0 mg»- F«  ^ w«*t 
'aii:#4 witfe fepftSEtmt# »®.4tiw. l«tiisl oi>ii«@iitratioa #f 
ta#& #f tlt« g&s«». 1% was Ihemglt tliat laa:ir#a»i 
ttxioltf si»«t %f all #£ ti# etli@r-.fai»igaat aiixttiy®# aiffe"! 
1«: mnmm& prntm^'Hw W am«stlietio ©ffset of %M 
If tills mmm twm tkmm^ »emM "bm a eoselsteat im 
t.oi:l<e it J fmm S£0 t# .gi p#ir lltes- of ether ia t&t 
ftee «#«m3.t8 ©f tli#®# t##t« a*# 
tm fsW» 4 aai im f igmt^s S, f s»A 10. 
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m# §«».*#? ti«t tte.t Wmm ^mm§Mmgm It is 
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Figure 10. Toxicity of ethyl acetate with sublethal concentrations of ether. 
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•F" SI t 
fl» BlifiSStOf 
ffc® wMtiw® tomlfM#,. 
tstlsa fttfrneiilorid® sat ttliji :a#«tst# td tMs .#6mfteg#4 tlmw-
tos#!!® is :itt !« fl# »tls» Ittlsl 
ife**# roughly in t'k» ratio 7.7:1,0; 1,B; 1.0, indicating tlist 
MmsMm dlsalfid®, ©arboa tetmchlorii,# mA ethyl ftcstst® 
»» all. stetf f ti.«# «« t#si@ t« fgi%#aAwi at 
&thBt st' m:s #f M at !©• i* It is 
t§, note t'm m%hm mmt% ^egtm #.f wmXmttm at 
m ftreeat mttality shorn @«i®a disulfide, t&sbta 
t#ttscililorift® mat se4itat®, altliomgli tii«8« 
4iff«s wii®ly tmm mmthm £m. isk«at@al g#»p#«iti0a,.. 
At' tM oslculated to gams# ft 
tl« »-latl©m8kif mat tii#. fstit 
#arbon dianlfidaroarboB tetraolilorid©:ethyl ao©tat# is 
S.Vsl.gil.f;1,0, indioating timt at th& higher l#ir«l #f 
sa^lts. 
a», ia f®»s^aXf less %b&m. $ $tmm m. t# 
•i&ei' W6i#y 
eoatitloiis, 
SMeparA, St^iMgmm'&mA fkmmB (I9$f) mmmi. th& 
*€l,sm ®#ii»#at»ti0as at 1# ft«g?««a §« ©a?i©m 
tiattlfid® f44 'ag# f« :»i t«.%»6&l©rit« 
Uti llta*|* It *1- 1# «#«a £*ta tfc### tbmt-
mt § h&mm mat. oarlsm MmMMm t# 
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mt%m is- whltQ mt t Mt«fs mmt 3® imgmm 
0,. fjkis mtio 1@ mhout fliis am^sm t« .tetie&i# th&t 
wltii @s.¥l§a 41smlfl&e, tlw ®f is- m gwmtmjt feettir-
ttes is tfe© t@xieity of tki.® §m^ *4tit 
saietsa tstrachloirid®. t« mmm iaportant th&m 
tia# ©f Is words,^ tm carbon dlsulfla® 
Im.vm&mm »»• wltfc ss $mmmm^ i» tias #,f 
®Sf©«» ttes- wt^' sa iii©ir®a«e ia tfc®-
toxiotty #f #ai%fls »rt :»piil|r 
with a iri.:SS ia t#ape»t«f# tmrn wi.tii 
%%mm 
fh»m amtlieifs alS0 iaelm4® eoaesatmtioa® of eart®a. 
4lsmlfide a-a4 @«rl»on t®tmcih.loyit® ©sleulat#A to kill $9 
tmmt fli» tl,® @©B0.tattsti@ss ®f 
Qas-feem AismlfiAs usailtff iO peraemt at #^s8«s 
tt:is®s «f 2 sa-i § mm 'It it ##« Itet thm 
rati© i:8 ii#isi?» mxpamm im liE.il. aat at ft 
aortallty^, %M® mfel© sjS Momrt txpoamr© ia also l:g»Sl» 
f&i-a wmlt isdieat# tot tm «**i« tm #»»%#» tit 
mt f h&msi. miA g fc©a» at « igf^sratturt ©f Si t* 
•«« amyti' thw&s^Um^t at •%« 
iH ft pero^at poiaat at# i4»iittoa3,* 
1 @#s®taidLs©» df the mtis iit liomre «xposa.r« ©.f «&:?%« 
tmtmnhlm'iM m% tli ^  pftiat tfeat' it m 
atettt ls3.»08, *:»• mt %m-- ft polat tfed- &tt 
mwm «-^tsmrs is I.ffji, indicating Vm% 
#aCT® at a folat abow tit# s«4i&a. Istlal 
aiis fast-. fM»«s«»s ia tli-e 
omrras at iS Mgmes mmi. BO imgmMM 6# whrnm §mk&mt 
,f#-amy# »« a©##riiaf t# Maiftea sai fiteaas 
{19S7). fit© concentration ©f earfeom tstraehlorld® killing 
ft 'pmmnt m% 2i #* l« 4ii ng. p®r lit©?, wMl# flat 
at 8t Mgxmm §• tn 4f-i. f«-^ MMm* It wmlt ftff*:® 
that tMs wtimt #a*l#a tttjpashlorid® is 
s mm$@ ef t#-i^«-fatwe mi #^e«-ie$s. 
It 18 tkemg-i.'l desimble t# point out ta® tmt tfe&t 
@xp®aei»iit» M,fm aot hmn report®!, la whisk eomplet® 
•^ memm mm gimm mm- s *&»§-« #f fe-®*k tia»- sat 
It m 'fc#lj.t¥»i. tMmt •.fmrttof sleog tui® lint 
might f-i-eli mlmMM ftata m mrtations ia th« 
toxieitj of «»i#x tlffewat iiw sitft 
relations. 
fie #-f *iste«s #-f tarfeta 
mA ethyl wetate ttth l®t&ai 0oiie«at»,ti©a® 
@f s» mrnmm M fatel# S aat ,1a figuiets i^ . -i, «at f. 
It i»y %# @®®o that 0%h.#«-@arb©m tlsnlfld# ais:ti«?#s 
@tli®y-®srt0a tstmefelejcia.# mixtmres ay® big'al;!' syasirgistit 
ia. tM®ir aetioa en s-tnm all sistm*®,®. • 
m8#4 {t&eo^@tiosJly #:smatmt it- mTt&litf) ia wst 
mm-m kllltd ttdarly 100 peroent of the 
m 
i s I 
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aii. a#t til# fMm at all i^lag tM« 
aspi&smifftj 130 iig:# per liter of ethm 
tmmmetB .Jte 4i I® ## isismtea; mi. §W Mt®if 
ia %mm tl»a fi isiaatts. mff®# ts tm 
.f^lgaat. It it ^ mwm tfest mwbm iismlfia© sa#stMtts®s 
0* iat.©timt#a wmthmw tatell# lassftts e:^io8#4 %@ tlii® gsa» 
«ad©s t©t»olil®rt4® insetifatts fesft is«§ts sH^wljr 
sat iseosfletely st l®« «©a:©»at#»'fe|#s8 aat m#!*©' mplAlj 
•is-0op3.stsij' at ©•©setati'atioas @smslaf stftslity litfMf thm. 
SQ psresst* itkfl as#tat® Inactivates tie #©afii««i flom^ 
mly At esmsing i§ 
pmmmt* 
itttiest# tiiat ©ai-ltii tiamlfit® sat 
mmTShm t«-fe„»e'iil©2i&« mm mm %& laa©tlmt#t fl®« 
fiiilts ttlfi t« t#mi® f wlthtm Itait®! 
t® mtim immmtm, Tht& seas# t&st sffcta smWttlmi 
mmmmtwmtMm- #f «th®* mwm attei to tto# a#Ai«m Isfefe^l. 
#oa«#a.tga%i«s3 tf !«r%0a. ttsmlfM# aat m£h&m tetm-
mhlmMe^ tm w&m^* Mlsg and pe^liaps 
•p&mBtmtimg mm mftAif tlisa &f the es«. 
isttaefcd t,fes ia«®«ts at f&ls atlaek aaf lie 
4ire©t.@4 mpoa tfa© e®lls ©•£ th« a^rfsii® syatsm a.^tBSt B&m 
•otfcei- vltssl greap ®f felliwtag tais, tfet MmTis.i' 
mtem tli@ bo4y immly soA is aetaslly sllo*s4 s loiig©r 
p«rioi ©f #xp®smi'e ti»B wlea setlag »3,$a«. It is sagg®8t«t,, 
tlst tthfl metB.t9 m.s txeft ita t#xie aetioa to the 
i 
I I  '1. 


























I ST 0 f 
m 
n 
mz* BwmAMt Am qosqsssigis 
i„» iim mwMtiMf mrmm «f ©&##». 
iga^bom t-etmehlo^lt# sat ©tfeyl mt 
t. &gai!iii"l tk# IffilsMai 
Mvitll «@ It is shown ttet mw^m^ 
disulfide, mvhon tetmciiloyid® ant ethyl s*« 
•§ mm t& $m tUm hm%M ®tlef 
tM# ^liita MtM&% mM&r ttew 
i. Prom tM «r?# f©r •««* 
0ms#atyatioss oattiiiag osrtsin 4«£lait@ ,gm%aetl« 
mmm la#ii mn %«* si»i»t witfe 
se®©«mtratios® #f #tkar sm®b ii®a%ia«4 t«:i@itf #f' 
tties® aixtai^#! tfe«©3e®t4@ally sMmla oatis# m§pm^w^mWlf 
m ferment mortality. Is mM. mmm %3m 
sort&litj oibtaia«4 wm gmm^mw If fey ttea timt 
m^m%m #*11#® ta rn'&mmtmtlmm- im 
aya«ifftstl0 wit^ th« ftimigawta 8tu4i«d« 
;i« IfJc® ef @.®#tain #f 
•*%«t s#«a tit© t»i«itf @f lettel 
#f #a.fl#s disulfide» carbon t»lmohlorid® and athyl a«^t» 
S.tttitist,. It i# m« toxicity of t*%»-
iiad «a3ffe@a Aiamlfitt tm a.® Ifes-
tmt.t## #f «tkeif fk# 'tf 
sat It mmn itmt 'tot tfcn 
h$^m% »afeltttel. #©a0«t»tioa of mw4 a.@fiiiit@lf 
wlt& 
Wmm the tagaits 9f thm® immtig&tims It mw 
@lsa.#4 that #tiier la letfcml oemmtmtiom iB s^^^egiati® 
«i% ©mftea 4lsmlfilL®» «»yt®a ®»A «thfi »#•&$*•# 
@o»®«at»ti©iis #f «tlx0y tiis t©idL®itf #f 
#a»%#a sai Aismlfit# |a. t® 
#f .ethar |sr«s®a%, SmiMttei -&0mm^mti.&m 
tf ij©0*®ss# til# toMeity of is pp#f©3?ti@a 
t# til® mmmtmtlm #f is *&# mxtmm-*. 
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was lsm» fhrnstom*. if a««aiAif was efetalatt ia 
tfa#. isiXstin eoimtf Stgfe Setotl st fcmtmss., tw&m 
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